Materials and techniques for controlling flea beetle (subfamily Alticinae) on eggplant (Solanum melongena) were evaluated for two years under field conditions that conformed, with few exceptions, to the organic production requirements of the 
INTRODUCTION
In 1997, the Organic Farming Research Foundation (OFRF, Santa Cruz, Calif.) reported that less than 0.01% of research projects listed in the USDA Current Research Information System could be considered "strong organic" (Lipson, 1997) . There were no "organic-pertinent" federally funded projects in New Jersey although the number of certified organic farms in the state had grown from 12 in 1990 to 31 in 1997. A survey by OFRF of organic farmers found that management of insect pests, other arthropods or nematodes was among the fifth highest research priorities for vegetable, herb, flower or ornamental growers (OFRF, 1999) . The survey concluded that organic growers "…want help from the extension and research community… [but] organic farmers have found those 342 in extension lacking in experience or knowledge relevant to organic agriculture…." Extension professionals' need for training and resource materials related to organic production was cited as a primary reason for lack of extension support for organic growers (Creamer, 1999) . Research on which such support would be based is needed.
Surround WP (Engelhard, Corp., Iselin, N.J.), a new pest management material, was approved for use in certified organic production by the Organic Materials Review Institute (OMRI, Eugene, Ore.) in 2000. The active ingredient is kaolin clay, which has been reported to suppress arthropod pests and diseases of tree fruit (Glenn et al., 1999; Puterka et al., 2000) . Aphid (Aphididae) and whitefly (Aleyrodidae) populations were slightly reduced on vegetable crops treated weekly with kaolin clay (A.M. Simmons, pers. commun.). Striped cucumber beetle (Acalymma vittatum) damage and bacterial wilt (caused by Erwinia trachelphila) on pumpkin (Cucurbita pepo L. var. pepo) were reduced by kaolin clay treatment (R. Hazzard, pers. commun.).
Flea beetles are important pests of eggplant in New Jersey. Organic growers reported using rotenone or row cover to control flea beetle in various crops, including eggplant (T. Blew, J. Brandt, L. Guile, M. Rosweiller, pers. commun.). Surround WP is labeled for suppression of flea beetle on eggplant. A research project was designed to compare this product with some controls being used by organic growers.
MATERIALS AND METHODS
Research A randomized complete block design with six replications was used. A treatment plot consisted of one row of 12 plants at 2 ft spacing, guarded on each side by equal size plots that also received the experimental treatment. Data were collected from the middle ten plants.
Insect population or damage was rated in August and September. Plant height was measured during July and August. Plant height and spread per plot were measured in September. Fruit, four inches or longer, was harvested weekly beginning early August, graded for quality and weighed. In 2001, plant fresh weight was taken 12 Sept. All data were subjected to analysis of variance using SuperANOVA (Abacus Concepts, Inc., Berkeley, Calif.).
RESULTS AND DISCUSSION
Flea beetles appeared in late August 2000 and late July 2001; beetle numbers observed during field scouting were very low. Flea beetle damage began appearing on the upper portions of the untreated check plants. Small holes were present on fully expanded and mature leaves; unfurling leaves were being damaged. Two flea beetle species were identified: potato flea beetle (Epitrix cucumeris) and tobacco flea beetle (Epitrix hirtipennis). All treatments reduced flea beetle damage compared to the untreated check (Table 1) . Rotenone reduced damage more than any other treatment compared to the untreated check. Flea beetle damage on the kaolin clay treated plants was the same as (2000) or more than (2001) damage on the imidacloprid treated plants.
In 2000, green peach aphid population was significantly lower on imidacloprid or rotenone treated plants than on the untreated check plants (Table 1) . Population on kaolin clay treated plants and untreated check plants was the same. The eggplant plants were infested at transplanting, and subsequent kaolin clay treatment had no impact on the existing aphid population or on population increase. This is contrary to findings that kaolin clay reduced infestation by spirea aphid when the insects were introduced to treated plants and reduced nymph population (Glenn et al., 1999) . Canola oil with pyrethrins reduced aphid population somewhat and row cover increased it compared to the untreated check. No aphids were present in 2001. In 2001, potato leafhopper damage was reduced by imidacloprid or kaolin clay treatments compared to the untreated check (Table 1) . Reduction of potato leafhopper damage with kaolin clay treatment of apple has been reported (Glenn et al., 1999) . Rotenone treatment increased leafhopper damage compared to the untreated check.
In 2000, imidacloprid or rotenone treated plants were taller than all others by 17 Aug. (Table 2 ). Plant volume was also larger for imidacloprid or rotenone treated plants and was lower for kaolin clay treated plants than for the untreated check. In 2001, imidacloprid-treated plants were significantly taller than all others by 11 Sept, but there were no significant differences in plant volume or fresh weight among treatments (Table  2) . Reduced growth of kaolin clay treated plants in 2000 was greater than could be attributed to aphid infestation alone. The kaolin clay treatment apparently caused additional plant stress that reduced growth, but the mechanism was not investigated. Others have reported no reduction in leaf photosynthesis (Glenn et al., 1999) or leaf dry weight (Tworoski et al., 2002 ) from applications of kaolin clay. In 2001, the kaolin clay treated plants were the same size as all others (Table 2) .
Imidacloprid-treated plants produced higher total and marketable yields than all other plants in both years (Tables 3 and 4 ). In 2000, total and marketable yields from kaolin clay-treated plants were the same as from the untreated check plants and lower than yields from rotenone or oil/pyrethrins treated plants (Table 3 ). In 2001, total yield from kaolin clay-treated plants was higher than from the untreated check; yield from rotenone-treated plants was the same. Marketable yield from kaolin clay and rotenone treated plants was the same as from the untreated check plants (Table 4) . In both years, kaolin clay treatment reduced percentage marketable yield compared to all other treatments (Tables 3 and 4) . Fruit from all treatments was culled primarily because of physical defects, e.g., abnormal shape, corky skin areas, discolored skin. When skindefect culls were separated from shape-defect culls in 2001, there was a significantly higher percentage of skin defect culls from the kaolin clay treated plots than from any other plot (Table 4) . Fruit with chewing or boring insect damage but no other defect was not culled but was separated and weighed. Kaolin clay or rotenone treatment reduced this type of damage compared to the untreated check (Table 4) . No fruit diseases were observed in either year.
CONCLUSIONS
Rotenone, an insecticide approved for certified organic production, controlled flea beetles and green peach aphid but did not control potato leafhopper. Yield was increased in 2000 compared to the untreated check. Kaolin clay, a new crop protectant allowed in certified organic production, reduced flea beetle and potato leafhopper damage and increased total yield compared to the untreated check in 2001. It did not control green peach aphid in 2000 and total yield was the same as that of the untreated check. Kaolin clay treatment reduced percentage marketable yield in both years compared to all other treatments. The superficial skin damage, seen on some fruit from all treatments but more prevalent on fruit from the kaolin clay treatment, was thought to be physical damage that may have resulted from leaf or stem rubbing. Kaolin clay, being a particulate coating, may have exacerbated this damage. Kaolin clay may be a viable flea beetle and potato leafhopper damage control alternative for certified organic eggplant production if used prior to fruit set. However, effectiveness under early season and/or heavy flea beetle pressure was not evaluated. 4 Population rated 1-5 on 1 Aug. by examining 3 fully expanded leaves on each of five plants: 1=<5 aphids; 2=scattered aphids or very small colonies; 3=some concentrations of aphids on <1/3 leaf surface; 4=infestation heavy on at least 1/2 surface; 5=heavy infestation of >2/3 leaf surface. 5 Damage rated 9 Sept. 1-4 by visual examination of whole plot: 1=no damage; 2=occasional leaf margin yellowing; leaf margin yellowing obvious but scattered in plot; 4=obvious leaf margin yellowing and necrosis throughout plot and to near top of plants. 6 Data not collected or treatment not included. 
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